. However, no significant changes occurred in either the motivational or achievement dimension when the EQUATIONS game was used for a shorter period, without the cooperative features of the learning environment introduced with the games, and without the tournament procedure, which is designed to individualize the problems presented to each learner and to equalize
first of this type of game to be published-namely, WFF 'N PROOF: The Game of Modern Logic (Allen, 1961) . Initial results showed that an intensive exposure to the WFF 'N PROOF materials in a classroom tournament was accompanied by significant increases in the scores of participants on the nonlanguage part of standard I.Q. tests (Allen, Allen, and Miller, 1966; Jeffryes, 1969) ; the mean increase in one study was more than 20 points (Allen, Allen, and Ross, 1970) . Subsequent investigations with the game designed for facilitating the learning of mathematics-EQUATIONS: The Game of Creative Mathematics (Allen, 1963) -showed that its use in a classroom tournament setting was accompanied by significant increases in indicators of motivation and achievement. Using student absenteeism as a pervasive and pragmatic indicator of motivation in the sense of student attitudes toward the learning environment of the mathematics classroom, results of a year-long study in a Detroit inner-city school showed that the mean absentee rate in classes employing instructional gaming in a tournament structure was significantly less than (approximately one-third) the corresponding rate in control classes (Allen and Main, 1973) . Using observations of student behavior, students' reports of their relationships with classmates, and students' reports of the classroom environment as indicators of various aspects of the total classroom process, DeVries and Edwards (1973) report that mathematics classes using instructional gaming tournaments had significantly more peer tutoring and that students perceived the class as significantly more satisfying, less difficult, and less competitive than students in control classes. The same investigators also found indications of greater social integration in instructional gaming classes than in other classes; there was significantly more cross-race and cross-sex interaction (DeVries and Edwards, 1972) . Perhaps not surprisingly, in the same series of studies there were significantly greater gains in mathematics achievement, as indicated by Stanford Achievement Test and a specially-constructed divergent solutions test, in those classes engaged in instructional gaming that experienced these more positive social and motivational effects than in the control classes (Edwards, DeVries and Snyder, 1972) . There had been earlier indications of increased gains in mathematics achievement accompanying the classroom tournament use of the EQUA-TIONS game; four months of instruction using gaming resulted in an average increase in arithmetic reasoning of 1.3 years, seven months more than the average gain in the control class (Egerton, 1966) (Allen and Ross, 1975; Allen and Ross, 1974 Using Ca (after) to denote the score on the C-posttest and Cb (before) to denote the C-pretest score (and similarly for the R-posttests and pretests), outcome measures of six dependent variables can be specified for the easy tests and the hard tests for each pair of classes separately and for the combination of both pairs as follows: 
RESULTS
The descriptive statistics for pretests, posttests, and gain scores on both the easy and hard versions of the C-tests and Rtests for the experimental classes with 4+ Scoring and the control classes with the regular scoring are summarized in Figure 1 for the seventh-grade classes, the eighth-grade classes, and for both combined. The 
